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CXDMPI^ETB SPECIFICATION 
Process of and Tool for Expanding Tube Ends 



We, 
British 
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Eabcock & Wilcox Ldotbd, a 
Somparry, of Babcock HousCj Farring- 
don Street, London* E.C4, do hereby declare 
the faxvendnij (Comnmnicated by DbutSGHB 
Babcock & Wilcox Damffkbsshlwebxb 
AfG, a German Company, of Oberhausen, 
RMnrf a nd, Germany), for which we pray jjiat 
a patent may be granted to U8| and the- method 
by which it fa to be performed to be particu- 
Igrfy dcscr&ed in amd by the fofiowing state-, 
ment:-*- 

The present invention relates to a process 
of and tool for expanding tnbe ends, applic- 
able for example to the attachment of water 
tubes to the steam and. water drum of a water 
tube boiler. 

It is ooaranon p r a ouc c to secure the ends 
of water tubes to a boiler dram by fitting 
each tube end within a tribe bote in the dram 
and then expanding plastically the tube end 
wltluu the tune hole) so jjhat he remains firmly 
in contaot with the wiB of the hote to provide 
a ftrioVtight fohit* In order to improve die 
resirtnnrr to the pendency of the tube, when 
the bo&r fa b nse, to puH out of die drum, 
the part of the tube projecting into the drum 
b often beDed out. 

Several different methods of obtaining doe 
dtslrrd expansion have toen used. According 
to one method* a tool is used which includes 
a conical mandrel about which ate spaced 
three cn&espondhrg tapered rollers, the tool 
being inserted in the tube end to be expanded 
with the axis of tJie mandrel co-axial with the 
tube end and the mandrel being fed into the 
tube independent^ of the roHera so that die 
rovers are displaced o utwardly into contact 
.with die inner surface of die. tube. Hie man- 
drel is then continuously rotated and the rol- 
lers ate forced outwardly to expand the tube 
end and at {he same time roll progressively 
round and into the tube. It has been found 
that whh this method of expanding there fa a 



tween die tube waE and the watt of the tube 
hole. ^Furthermore, the structure of the tube 
metal is affected, the me$al becoming hardened 
by the alternating load. 

According to a second rather shnflar 
method, the tube is expanded by a tool haying 
a tiered mandrel and rofleas in which the 
mandrel and the rovers rotate and move out- 
wardly towards the end of the tube durmg- 
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tendency for each pakt of the tube wall, after 
each passage of a refer has caused an expan- 
sion) to ftp ring back elascicaSy and thereby 
considerably reduce die contact pressure be- 
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According to a third method, a mandrel 
with a working surface having a diameter 
slightly greater than the inside diameter of the 
tube is driven into die tube end, so expanding, 
the tube as it moves into it Thfa niettod has 
certain prac t ical difficulties when applied 
long thin tubes, which tend to bucHey audi, 
the removal of die tnanrfwrf from jhe. fibe, 
after the expanding operation often gives mnchV 
trouble. J*" 
An object of she present invention- 
prorioion of an improved ^ 
for expanding tube ends. * * ~7~ZZT7 

The invention includes the process firjtfc 
securing of a tube end within a tnbe nc^in/ 
a tube plate, which comprises exprnarng a 
part of die tube into feiid-tight contact 
the waB of the. tube hole by i^he fortiRe 
puffing-out of a tnbe expanding member 
through die said part of tie tube end and 
shnnltancoasly as a cnnscmienccc^thepnfling^ 
out effecting betting of die month of the free 
end of the tube into contact with the face 
of the tube plate. 

Hie invention also factories a tube end ex- 
panding tool suitable for the expanding of a 
tobe end within a tube hole in a tube plate 
in which withdrawal means axe provided for 
the forcible puBrng^mt from inside the tnbe 
end of tube expanding means adapted during 
withdrawal to expand the part of die tube 
within die tube hole, and the withdrawal 
means are arranged dm4ng withdrawal to 
operate belling means which effect befQng of 
the free end cf the tube. 

The invention will now be described, by 
way of example, with reference to the aocom- 
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panying partly H^ figpwntnfftt^ drawings, in 
which:— — 

Figure 1 is a sectional ode elevation of the 
forward end only of a tool for expanding and 
5 beffing tribe ends arranged to operate on a 
tube end that extends through a tribe plate; 
and 

Figure 2 is a tow similar to Figare 1 bat 
with the working parts in a different opemt- 
10 ing position. 

In die drawings* a tnbe 1 extends through 
& tube hole 2 in a tube plate 3* with its Inner 
end 4 projecting beyond the inner face 5 of 
the tube plate to a distance equal to about 
15 twice the wall thickness of {fee tube. The toolg 
indicated generally by 10, fadndes a forward 
body part 11 tenninating in a bearing surface 
12 which, when the machine is in tee, is held 
fi nn ly against the pflrt of tri be plft f^ i nn^ r 
20 face 5 which snrrnnuds the tnbe end 4* A 
mandrel 14 mounted in the body part 11 ex- 
tends tnrisBy beyond the bfflilng surface 12 
and at the commencement of the expanding 
operation lies in the initial position shown 
25 in Figure 1 in which ft extends into the tube 
1 to a point beyond the tnbe plate 3. At Its 
inward or forward end the mandrel 14 is 
formed with an enlargement or h e a d 15 ad- 
Joining a part 16" that tapers rearwardly to a 
3ff -^imdSfaa part 17 beyond which a ©art 18 
.^pf : the mandrel is screw-threaded into an 
operating rod 19 which is conpkd to the pis- 
..t ton of an hydranhc power device {not shown)* 
• -I-. . A, _ g8p Bp- of four conrokmentary rxp a iKUrt g 
35 ... members 21 are sjidabfa mounted on the 
-^?5Hxed mandrel part 16 and may be moved 
^tff^^a^med position shown m Figure 2, 
^uchi angnfd parts thereof form a com- . 
xm&4n\etnbe expanding surface 22, to 
nown in Figure 1 in 
— w bjfft .o ne op po sed pair of. the members 21 
-tsvefls et rearwardjy of &c other pair so that 
^SSveraH radius of each member is reduced. 

...Tfe four members 21 are held together and 
45 to the mandrel by a, helical spring 24 that 
encircles part-cylindrical se ct i on s 25 of the 
four members. 

\ SKdably mounted on the cylindrical part 
17 of the mandrel is a movable stop 30 in 

50 the form of a tnbe length having a cvimdricai 
rearward portion 31 which is a a fidrng fit on 
the mandrel part 17 and a flared forward 
part 32 of such djawrtrx at its forward end 
that it wi gaft erf the two xeaxsziost expanding 

55 members 21 when they are at the rearward 
end of the tapered part 16 . of the mandreL 
Secured to the re arwa r d end of the portion 
31 is e boss 3* formed with a chrnmferen- 
tfahy extending radial shoulder 34 that facts 

60 rearwardly of the mandreL Mounted on die 
body part 11 ore catch means in the form 
of four plungers such as the plungers 36 so 
arranged as to be alidable radmlly and being 
biassed inwardly by springs such as 

65 springs 37* These 



to engage die boss 33 and axe so 
shaped at their toward ends that they 
restrain rearward movement of the shoulder 
34 past the plungers only until the axial force 
on the stop 30 exceeds some predetermined 70 
value. 

Abo mounted on the body part 11 is a 
circular row of eight tnbe end belling de- . 
merits 40 so guided in the body part 11 as 
to be capable of radial mov e m e nt only and 75 
biasse d by springs such as springs 41 mwardTy 
into engagement with the stop 30. The inner 
side of each dement 40 is provided with an 
hyUn ^rd surface 42 com pi**^^^ fur y to the 
flared forward part 32 of the stop 30 so mat 80 
as the part 32 moves rearwardly past the de- 
ments 40 they are moved outwards in a radial 
direction. Each dement 40 is formed with a 
fbrwardjy extending tongue 44 arranged to 
extend within the tnbe end 4 but of such 85 
length that its forward end is spaced from 
the tnbe plate face 5 by a distance somewhat 
greater than the thickness of the wall of the 
tnbel. 

To carry out the expanding operation, the 90 
tool 10. is brought into position opposite the 
tnbe end to be expanded and the mandrel 
14 inserted into the tnbe to* the position shown 
in Figure 1, so chat the bearing iHirffKV? 12 
engages the tnbe plate face 5, the stop 30 95. 

being set with its shoulder 34 forwardty of - 

the plungers 36» the expanding members 21 
being towards the rearward end of the tapered 
part 16 of the mandrel 14 and the tyarrnost 
pair of the members 21 being in contact with 100 
the forward end of the stop -30. 
The mandrel 14 is now drawn rearwardly 
. through the . tool body , part 11 by operation 
of the hydraulic power -device so that the ex- 
pgndtng members 21, which are hdd against 103 
axial movement with the mandrel 14 by die 
stop 30, are caused to move ongyatdte into 
contact with and to expand the part of tnbe 
1 which lies hnmediately outside the cube 
plate 3. As this takes place the forward pair 110 
<of the members 21 move slightly rearwardly 
into alignment with she other pair of the mem* 
bers21. 

Once the head 15 of the mandrel 14 comes 
into contact with the expanding members 21 
force is transmitted directly from the mandrel 
to the stop, which is cgnsed to move in a rear- 
ward direction so that the plungers 36 of the 
catch meats ride over the shoulder 34. The 
expanding members 21 and the atop 30 move 
rearwardly with the mandreL the members 21 
effecting progres sive expanding of the part of * 
the tnbe 1 which Hes within me tnbe plate 3. 

As the members 21 approach the inner face 
5 of the tnbe plato 3 the flared part 32 of 
the stop member 30 engages the fafffnfd sur- 
faces 42 upon the eight belling elements 40 
and causes those elements to move outwardly 
radially so that their tongues 44 engage and 
bell outwardly the projecting inner end 4 of 
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jthe tube 1. This bcHng operation cods when 
the tube expanding surface 22 comes imp con- 
tact with the forward part of the surfacea 42, 
whercurw rearward n»ven^ 
ttfatro to riie tool 10 la positively ohedwL 

Tlit tod 10 is now removed from the 
finfoh e d tribe, the mandrel returned to its far- 



tribe end engaging gkm^t? which ere 
arranged to move radially outwa r dl y upon 
withdrawal of the $ahe grpmrimg means and 
so effect befimg of the tribe encC . 

4. A tool as daimed in Qssm wherein 
the tube expanding means include a plurality 
of CT pflTTrti ng menders ftfied about & peri- 
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21 slid alons the tanereri nart 16 tn M mm.«t-i i„ ;JL_^iT Z^ tT^r 1 OT * 
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21 slid along the tapered part 16 to their 
rearward positions, and the stop 30 restored 
to its forward position. The tool may then? 
be applied to the next tc&e <tp be expanded. 
The machme described is adapted to act 

rat a pr eselected die of tu^ the diameter 
the expanding surface 22 being appro- 
prlateiy related to tfbe internal diameter of the 
tnbel If desired the head) 15 of the mandre l 
may be made editable axiatty of the manned 

movement of the ^ppffftng members axially 
of the tapered part of the mandrel id deter- 
mine the effective diameter of the expanding 
members during the »*po™ti*»g operation, aril 
the position of the step being adfustaMc per- 
mits -variation <rf that effegthnr &*mtttx_ Wherr 
the head 15 is axiafly adjustable, it as advan- 
tageous to adopt a rrtstnn-ring shaped, over* 
lapping design for the espandfag members. 
Whatwedaimfa:— - 

1. IR rqccas for the securing of a fcibe end 
wfthfa a tube hole in the tribe plate, which 
comprises expanding a part of the tube into 
ftdrttfght contact with the waB of the tube 
hole by the forabfc pnBing~out of a tube ex- 
panding member through the said part of 
the tribe and rinurfimiaw aly as a consequence 
of the pnfflbfrcut effecting befiing of the 
mouth uf the free end of the tube into cor*- 
tact with the face of the tube plate. 

2. A tube end tool suitable for 
the exptnding of a tube end within a tube 
hole in a tube jtfate, wherein withdrawal means 
are provided for the fbcti&c prdhWout from 
faajfe d ie tube end of tribe qpandiqg jneans 
ftAtfltod during withdrawal to expand the part 
of the <nh c within the tube hole, and the 
withdrawal means are TMq p d during with- 
drawal to operate befiing means wHch effect 
befiing of the tree end of the tube. 

3. A tool is claimed in Chum 2, wherein 
the befiing means comprise a areolar row of 



mandrel which is iriser^bk axiaHy into the 60 
tI ^c < to be expanded and farms part of the 
wa^ awaj m eans, atop means are arranged 
to he winna the tube to be expand e d at a 
forward initial position, catch means are" 
arranged to restrain outward movement cf the 65 
sto p mean s from the initial position unless 
the octward force m the stop means exceeds 
a predetermined vaine, the atop means being 
arranged to restrain outward axial movement 
of the said members tjpon outward movement 70 
of the mandrd onty ont& the force exerted 
exceeds the predetermined vatoe, and the tnbe 
end c ngagfrig dements are arranged for en- 
gagement by inclined surfaces on the stop 
means whereby upon the m< ?tH t rri moving the 75 
ex pandin g means and thus the stop means in 
an outward dixtctkm t hrough an appropriate 
<H5taittat^of^ti^timexlcSbey^ 
5* *** plate is engaged and belled out by 
the befiing means, gg 

5. A too) as claimed hi Claim 4, wherein 
the expanding members are held in dose con- 
tact wrrh (he tapered part of the mandrel by 

^^^^cfa^^in Oahn 4 or Cfahn 85 
5, wherein a atop provided on the mandrel is 
adapted by rfmhing mgvement c*f tfc expandV 
ing members axiaDy of the tapered part of 
the m andrel to determine the effective dia- 
meter of the q pmsHng members during the 90 
expanding operation, and the position of the 
stop is adjustable to permit variation of that 
effective diameter. 

7. A tnbe end expanding tool arranged and 
adapted to operate sufeetantiaSji 09 described 95 
hereinbefore wnh reference to, and c onst r uc ted 
substantiauy as shown 2n» the accompanying 
drawings, 

For the Applicants* 

A. CL TfclGB, 
Chartered Patent Agent. 
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